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1.OINTRODUC■ON

Kimberly‐Clark retained Atlantic Enwironmental Consulthg Semces,LLC(Atlantic)to prepare

this Final Rep。■ to document the sOl and groundwater mvettatiOn and remed嵐 On acti宙 Jes
completed by K血叫 Ciark in the No 2 Fue1 0il Area at is facility 10cated at Front and Avenuc

ofthe States in Chestet Delaware CouⅢ ,PennSylvama(heretter the"Site"or“prOp田プ')A
dte location map is pro宙ded as Fいol

Kimberぃ Clark COmpleted the sol and groundwater inve飩 i"tion and remediation in the subieCt
area in response to the release ofNo 2 iel o]h1989 Throughoutthe H‐ year peH“しthe site
actluties were∞mpleted under the dledon and in cooperation with the Perlnsylvania
Department Of Envronmentd Probtton eADEP)and in accordance with the prevailing
techcal guidancc More recentし,並e aCtiVItLs renect the cOnOts and evduative methods
descHbed in the December 1997 mal drdl vo、 bm OfPADEP'sT∝ hdcal Culdance Manual for
Act 2(TGⅣ9

The extens市e investigation and relnediation actlvltles by Kimberly‐ Clark in order to rernedhe the
No 2 Fue1 01l Area and detnonstrate attainment of PADEP so」 and groundwater cleanup
standards include the fohing:

0  0peration ofa grOundwater remediadon systern beneen 1991 and 1995;

e ColectiOn of ittuent and efnuent samples ttOm the treatment systern to evaluate the

efFectMeness ofthe systern;

O Removd for oFshe recyclng of approxmateし 10 Cubic yards of sol∞ nt」ning reddual
petrOleum;

O Colection Of22 soil samples within or inlmediately adiaCent to the appro―
ateし 1∞ feet by

100 feet investigatlon area to demonstrate that ∞ncentrations of residual petrolellm
∞nstituents h soil are less thm the Non‐ ReSdm■札 Drect Contact and So]t。 価 undwater
Medium Speci6c Concentrations olSC9;

e Collection ofgroundwtter sampLs h direct∞ntact with and i― editteし dOugradlent tom
the reSdual petrOlellm tO delnOnstrate that the grOundwater h the No 2 Fuel(】 l Area has
been erenct続け remediated and that concentrations of reddual petroleum∞ nstituents in
groundwater are less than the Used Aquifer MSCs

As pre宙ously discussed宙 th PADEP,thc purposc of this Final Report is to document that
K血berly― Clark has addressed the hstOric release Ofreddual petrOleuln product in the No 2 Fuel
O]Area h ac∞ rdance with sp∝ 』c PADEP direction and technic」 guidance
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This report is dividod into for chapters. Chspt€r I is the lrtoduction. In Chapter 2 tte
Phl/sical Sating of the Site is prcceoted. In CbaF€r 3, a disarsdon of ttc roil md groundrvcer
inv€sigdiotr d rroodiction corrylacd in the No. 2 Frd Oil Area is prrcsedd. Ffuul
conclusions and recomnenddions regnrdirg the No. 2 Fud Oil Arca are srmmrizod in Ctsgt€r
4.
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2.O SI「E BACKGROUND

2.l Site Desc」 ptio■ and Surr4Dunding Land Use
nmberly―Clark Operates a nOnintegrated paper血 1誠 Front and Avenue ofthe States in Chester,
Delaware Counり、Pe―ylvatua The properw is SItuated bttcen the r∝ ently upgraded POrtion
of State mghway Route 291 and the Ddaware Rivtt jutt east of Front Strect The fadlity

manufattres ttdtary paper products(∞ nsumer products)inClu山じ paper towels,tdet tissue,
hial ussue and napkins The properサ enCOmpasses approxlmately 70 acres∞ nsi並ng of a
number Of buildings, v′ hch hOuse plant omces, process areas, ■nal prOduct storage and
dttribution Ttt and a∞‐generatiOn plant oOwer plant)ThevaSt maiority Ofthe site wtt is

covered with bu‖ dings,structures,and asphalt driveways or parking iots The remQ譴 」ng portiOns
are generally covered宙th 3ravel or trap rock

As shown in Fure 2,the dte is loctted h a h∽ 瑚y industridized area dedgnated as an
Enterp● se Zone by the Cけ ofChester Plming Conlmssion A fen∝ bounds the propew tO the
west and the Ddaware Rver nms to the east of lle Site Access to the SIte is limited tO

etnployees and∞ntractors,and the Siteヽ secured by a guard smi∝

The No 2 Fud OI Areaislocated宙thn and surrounded by operatt areas ofthe paper miu As
shom on Figllre 3,the No 2 Fud Oil Area is simted betteen the t― inus ofurket street and
Chester Creck,near a fomer barge亜 p ofF ofthe Delaware River The No 2 Fue1 0"l Area is

li血ted in extent and measures approxttntely 100 feet宙 de by 100 fea bng COncrete dikes for
aboveground ttOrage tanks(ASTs),a paved roadway,and an apprO血 ately 2‐ foot thck layer Of
gravel and trap rock cover the sun∝ ofthe No 2 Fue1 0il Area Overhead plpe racks traverse

the area The boller house,the wa"ewater treatment網4 and a ttorage buil山喝 are located near
the suttect area

2.2 Site Ⅱistory

Based on info― tion avallable at the Delaware County Pla― g COmtmsslon and the Delaware
County H鈍o●cal Society,the pO面On Ofthe Sie occupied by the No 2 Fuel∝ Area has been
used for∞nlmercial orindustdal pulposes since the tum ofthe century Records indicate that the

Che"er Shpping Company operated the No 2 Fue1 01 Area■ om the carly 1900's to
approxlmately the 1940's The 1950's sedes SanbOm F"Insurance Maps Ldcate that
Kimberly―Clark's predecessot ScOtt Paper Company,began operating in the No 2 Fue1 0il Area

sometune anter 1940 As such,the Sic has been used for hdunial purpOses fOr Over 100 yぃ s
and v41l be used for nOn― residmJal purposes for the fOreseeable mture

⌒
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2.3 Geologr
The Kimberly-Clark facility is located on the western edge of the Coastal Plain Physiographic
Province of Pennsylvania. The Soil Survey for Chester and Delaware Counties, Pennsylvania
indicates that the uppermost material underlying the asphalt and gravel zurface covering in the No.
2 Fuel Oil Area is "made land". The "made land" fill material consists of silt, cinder, bricks,
rocks, and wood used to build up the waterfront and provide structural stability for slab-grade
buildings constructed on the previously lowJying areas. Fill material thickness ranges fiom eight
feet to up to 16 feet (where the westernmost portion of the historic barge slip was flled). The fill
material overlies an organic-rich swamp deposit or "meadow mat" whiclr, in turq overlies
Quaternary age deposits of the Trenton Gravel. The Pennsylvania Geologic Survey describes the
Trenton Gravel as "gray or pale-reddish brown, very gravelly unit interstratified with crossbedded
and clay-silt beds".

At the Site, the Trenton Gravel overlies the Precambrian age Wissahickon Formatioq which is
typically characterized as a medium- to coarse-grained, banded, micacious schist. Borings
advanced to 16 feet in the No. 2 Fuel Oil Area did not encounter bedrock. Two zupply wells
installed at the Site on the north side ofMarke Street in l93l were advanced to 48 and 50 feet in
depttq respectively, and were completed in the unconsolidated sediments. In the Penn Steel Area
in the southern portion of the Site located to the south of Chester Creelg bedrock was
encountered at approximately 63 feet in depth in a boring advanced near the waterfront.

2.4 Eydrogcologr
Based on historical groundwater flow maps developed for other portions ofthe Site (Former UST
Area and the Penn Steel Area), groundwater flows toward, and discharges to, the Delaware
River. In the No. 2 Fuel Oil Area, the natural difrrse groundwater discharge is inhibited by the
rece'ntly modified sheet pile bulkhead which is driven an average of 32 feet into the underlying
sediments. Depth to groundwater ranges from approximately 5 to 8 feet below ground surface
(bgs) depending on the time ofyear and the tidal cycle on the adjacent Delaware River.

Based on telephone conversations with the Chestef, Water Authority, the site and surrounding
area are serviced by public water. The Chester Water Authority obtains 100 percent of its water
from surface water supplies located outside of the city. The main zupply is withdrawn from the
impoundmmt reservoir on Octorara Creelg along the Chester and l,ancaster Counties border,
located near Odord, Pennsylvania. This supply is supplemented from a pumping station
maintained on the Susquehanna River. Moreover, groundwat€r near the Site is not used for
municipa[ domestic, or agricultural use, nor is the Site known to fa[ within a Zone 2 Wellhead
Protection Area. As suclr, groundwater at the Site appears to me€t the criteria to quali$ as a
non-use aquifer as described in 25 Pa. Code 250.303.
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2.5 Topography
The topography at the site slopes gently from the west, along Front Street, to the east, adjacent to
the Delaware River. Elevations range from approximately 20 feet above mean sea level (amsl) to
approximately l0 feet amsl along the bulkhead bounding the Delaware River waterfront (USGS,
1992).

2.5 Surface Water
The Site is located adjacent to the Delaware River, which constitutes the principal regional divide
for both surface water and groundwater. The Delaware River flows to the soutl from the Site.
Chester Creek flows across the Site from the west to the east. As shown in Figure 3, Chester
Creek's confluence with the Delaware River is located just south of the No. 2 Fuel Oil Area.
Stormwater runoll at the Site either percolates into the gravel trap rock covering portions of the
Site or is directed into curbside gutters and storm drains for treatment at the facility's wastewater
treatment system prior to discharge in accordance with a permit to the DELCORA wastewater
treatment plant.

2.7 Climate
The climate associated with the Site is typical of that of the eastern United States. Most weather
systems that influence the area originate from the west, and are steered by prevailing westerly
windg either eastward or northeastward parallel to the Atlantic coast.

Average daily winter temperatures for the region range from befween 25 F and 42 F, with an
average low of about 10 F. Average daily summer temperatures range between 82 F and 86 F
with highs recorded in the nineties. Average monthly precipitation in the study area is fairly
evenly distributed throughout the year, with maximum amounts occurring in the late zummer
months. The Chester, Permsylvania area receives an average of 43.5 inches of rainfall per year.

2.8 Biological Features
Kimberly-Clark retained tI&A lnc. of Newtown Square, Pennsylvania to complete an
environmental iuisessment in support of the permit application for the bulkhead repair work
adjacent to the No. 2 Fuel Oil Area. In it's report, H&A states the following:

' Near the site, the Delaware River and chester creek are not stocked waters bv the
Pennsylvania Fish & Boat Commission;

' The recreational value of the Delaware River and adjacent land in the vicinity of Chester is
minimalt and

' The Pennsylvania Natural Diversity Index (PNDI) search for portions of the Delaware River
near the Site indicate no potential impacts to habitats for tkeatened or endangered plant or
animal species associated with the Site.

⌒



⌒ Kinbcrly4rrk
Finel Reprt, No. 2 Fuel Oil Area: Clpster, Permsylvania

In additioq the Natural Areas Invertory for Delaware County, Pennsylvania (1992) does not list
sites of statewide significance for the protection of biological diversrty or any sites of local
sigtificance based on size, diversity of wildlife and plant liFe, water quality protectio4 and
recreational poturtial within or adjacent to the Site. The nearest listed site is Little Tinicum
Island, which is located over two miles upsfieam from the Site. A preliminary ecological
screening considering Section 250.311 of Act 2 for the No. 2 Fuet oil Area indicates the
following:

' There are essentially no exposed soil or vegetation in the No. 2 Fuel oil Area. The area is
covered by buildings, structures, asphalt-covered parking lots and roadways, and gravel and
trap rock (potential exposure pathways appear to be obviously eliminated);

' The only potential compounds of concem in tlre No. 2 Fuel Oil Area are liglrt petroleum fuels;
and

r The No. 2 Fuel Oil Area is less than 2 acres in size.

Collectively, the above-referenced data indicate that biological features of concern are not present
in the No. 2 Fuel Oil Area and that no further ecological screening is wananted.

⌒
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3.0 SUMMARY OF INVESTIGATION AND REMEDIATION ACTIVTTIES

Most of the activities described below have been previously documented with pADEp in
historic correspondence and reports submitted as part of the ongoing interaction and
cooperative efforts between PADEP and Kimberly-Clark regarding the No. 2 Fuel Oil Area
investigation and remediation. The historic and recent Site activities are summarized below, in
conjunction with related documentation provided in the enclosed appendices, to provide a
stand-alone document to support PADEP approval of No Further Action in the No. 2 Fuel oil
Area.

3.1 Description of Release
In January 1989, No. 2 fuel oil was discovered leaking fiom a broken pipeline. The pADEp and
the United States (U.S.) Coast Guard were notified ofthe release in accordance with the facility's
spill Prevention countermeasures and control (SPCC) Plan. The broken pipe was formerly used
to supply fuel oil to the barge unloading station. The oil migrated form the pipe leak into a gravel
french drain/dry well and through the adjacent storm sewer trench prior to discharging into the
barge slip adjoining the Delaware River (see Figure 3). upon discovering the release, Kimberly-
clark's predecessor (Scott Paper company) took steps to stop the leak by immediately rernoving
the fuel oil from the AST (Tank No. 4) supptying the broken pipe, closing the rank valves,
cleaning the AST, inspecting the structural integrig of the AST. The facility retained clean
Harbors, Inc. of Deptford, New Jersey to use a vacuum truck to remove the remaining product
inside the AST containment area and french drair/sump. In addition, Clean Harbors installed
absorbent booms to capture and contain the oil in the barge slip before it reached the main channel
of the Delaware River. The U.S. coast Guard approved and periodically monitored the oil
recovery efforts.

In January 1990, after a period of snow melt and heavy precipitatio4 facility personnel again
observed a discharge ofoil to the barge slip. Guardian Environmental Services of Bear, Delaware
were immediately contacted to provide emergency response and follow-up services to contain and
remove the floating oil. It was initially believed that the oil present in the subsurface was a result
of the release that occurred during the previous leak in January 1989 However, during
excavation activities near the Tank No.4, faciliry personnel discovered a leak in a 3/g-inch
diameter pipe connecting the No. 2 fuel oil pump house to the oil fill line fiom the barge
unloading station. Although the barge pipeline used for barge unloading had not been used for
some time prior to discovering the release, it was tested periodically- The small volume of
product in the leaking 3/8-inch diameter line was used to pressurize the larger barge unloading
line. The connection betwe€n the two lines became loose, and the small line was not valved offat
the pump house when unused. Thus, whenever No. 2 fuel oil was pumped from the barge area to
process areas in the paper mill, a small volume of oil was discharged to the subsurface area near
the connection. Upon discovering this conditio4 the small line was immediately repaired and
valved offat the pump house.
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Documentation ofthe petroleum releases and the initial investigations in the No. 2 Fuel Oil Area
was submined to Ms. Kelly Kincaid of PADEP on July 16, 1990. A copy of the coffespondence
detailing the releases is provided in Appendix A.

3.2 Triegel & Associates, Inc. Investigation, October l9t9

3.2.1 Soil Srmple Results

In October 1989, Scotr Paper Company contracted Triegel & Associates, Inc. (Triegel) of
Berwyn, Permsylvania to conduct a soil investigation and install a groundwater monitoring well in
the No. 2 Fuel Oil Area. The results ofthe investigation were documented in the Triegel report
Subsurface Soils lwesligation, No. 2 Fuel Oil Spill, Scotl Paper Company dated November 9,
1989 (Appendix B). The Triegel report was submitted to PADEP on July 16, 1990. As described
in the Triegel report, the site investigation consisted of advancing six soil borings (TB-l tkough
T8-6) to depths ranging from l0 to 16 feet. The soil sample locations are shown on Figure 3.

Triegel attempted to collect cortinuous split-spoon soil samples from each boring. The soil
samples were field screened with an organic vapor meter (OVM). Based on the results of field
screening and field observations, one soil sample from each boring was submitted to Lancaster
Laboratories (Lancaster), of Lancaster, Pennsylvani4 for laboratory analysis of total petroleum
hydrocarbons (TPf! by U.S. Environmental Protection Agency @PA) Method 418 l.

As shown in Table l, the soil sample depths ranged from 6 to 12 feet bgs. TPH mncentrations in
the six soil samples ranged from 180 to 8,900 milligrams per kilogram (m/kg). However, many
of the samples that Triegel submitted for laboratory analysis were collected from beneath the
water table in a layer of high natural organic content ("meadow mat") The historic TPH results
reported by Mehod 418.1 may reflect, in part, naturally occurring organic material and not
impacts from the petroleum release in the No. 2 Fuel oil Area. Regardless, in accordance with
the initial Act 2 guidance, TPH concentrations are to be used as a screening mechanism to
evaluate the need for funher parameter-specific testing, not as a specific cleanup criteria.

3.2.2 Soil Litholos/
Based on maps available at the Delaware county Hisorical society, the barge dock/slip
previously extended into the area where the No. 2 fuel oil was released to the subzurface.
Historic records indicate that the westem portion of the barge dock and the Delaware River
waterfront were backfilled to their present limits in the early 1900's. Lithologic logs of soil
borings TB-3 and T8-6 confirm that fill material extends to a minimum depth of 16 feet in this
area. Soil borings TB-l and TB-2 were installed to the north of the barge dock and encountered
approximately eight feet offill material underlain by an organic-rich silt layer. Soil borings TB-4
and TB-5 encountered approximately eight feet of fill material underlain by wood and shell
fragments (possible historic dredge material). A cross section ofthe No. 2 Fuel Oil Area based on
the results ofthe Triegel boring logs is provided in Appendix B.
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3.2.3 Groundwrter Ssmple Rcsults

In addition to advancing the six soil borings, Triegel instdled a monitoring well immediately
downgradient from the petroleum release location. Initially, Triegel deemed one monitoring well
appropriate, because subsurface impacts were generally limited in areal extent to the vicinity of
boring TB-6. The monitoring well was installed in the T8-6 borehole (see Figure 3).

Upon installatioq Triegel measured the apparent product thickness in the monitoring well and
collected a sample ofthe groundwater in direct contact with the floating petroleum product. The
apparent product thickness measured approximately 3/8 inch. The groundwater sample was
submitted for laboratory analysis of benzene, toluene, ethylbenzene, xylenes @TEX), and
petroleum fuels in groundwater. In additioq a sample of the separate-phase product was
zubmitted for gas chromatographic fingerprinting.

As shown in Table 2, the benzene concentration in the groundwater sample was 20 micrograms
per liter (ug/l) This concentration exceeds the current Used Aquifer (UA) Medium Specific
Concentration (MSC) of 5 ug/I, but is less than the Non-Use Aquifer (NUA) MSC of 50 ug/l.
Concentrations of the other parameters analyzed were less than their respective UA MSC's. As
discussed in Sections 3 5 and 3.6, the concentrations of dissolved-phase petrolo.rm constituents
(including benzene) in groundwater in the No. 2 Fuel Oil Area have been remediated and/or
attenuated in the I I years subsequurt to the release to concentrations below MSCs.

In the October 1989 report, Triegel noted that excavation of the area near the release was
impractical due to overhead and underground piping and the potential for undermining the
integrity of adjacent structures. As sucb Triegel recommended the installation ofa groundwater
(total fluids) extraction and treatment system to remediate groundwater in the No. 2 Fuel oil
Area.

PADEP provided its comments to review of the Triegel report in a September 26, lgg}
correspondence (Appendix C). In the response letter, PADEP concurred with the facility's
proposed remediation plan.

3.3 Groundwatcr Remcdiatiotr System Operation, March l99l to November 1995
In the Fall of 1989, the facility contracted Triegel to design and install a groundwater remediation
system to address the residual separate-phase product present in the subsurface ofthe No. 2 Fuel
Oil Area. A summary of the treatment system operation history and treatment system monitoring
results are provided in the report Gromdwater Remediation of Area Sunounding No. 2 Fuel oit
zoss dated March l, 1995. The report was submitted to PADEP in March 1995 and is provided
for reference in Appendix D. An overview of the report is provided below.

⌒
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In April 1990, two 24-inch diameter recovery wells were installed near the westem bulkhead of
the barge dock/slip, along the downgradient boundary of the No. 2 Fuel Oil Area. The locations
of the recovery wells (Sump Nos. I and 2) are shown in Figure 3. The recovery wells were
completed to a depth of approximately 12 feet bgs. The groundwater remediation system was
designed to extract total fluids from the recovery wells. The water/product mixture was pumped
to an oiUwater separator, where product was skimmed for collection into a 500-gallon holding
tank. The effiuent from the oiVwater separator was then transferred to a second oiVwater
separator within the facilities process wastewater strearn. The treated water was then discharged
into the plant wastewater treatment system which in tuq discharges to DELCORA in
accordance with permit limits

Due to logistics with electrical service and connection to the plant wastewater systenL the
groundwater treatment was not operatd until March l99l After system shakedown and
modifications in March 1991, the system was operated on an intermittent basis for the duration of
1991. Given that the water transfer lines from the treatment system to the plant wastewater
syst€m were not heat traced and could potentially freeze, the system operation was zuspended in
December I99l Treatment system operations resumed in April 1992 md operated though
December 1992. During l99l and 1992, the treatment system influent and efiluent were sampled
to evaluate TPH concentrations.

Treatment system operations were resumed in June 1993 During 1993, the treatment system
samples were analyzed for oil and grease concentrations. By october 1993, the oil and grease
conc€ntrations in the water being pumped from the two recovery wells and the absence of
measurable separate-phase product indicated that the treatment system had effectively remediated
Sroundwater to levels that rendered tlre oiVwater separstor unnecessary. Thus, subsequenr to
June 1993, the initial oivwater s€parator was removed from the treatment system and
groundwaler from the reoovery wells was pumped directly into the plant wastewater stream. In
December 1993, groundwater recovery operations were again suspended. In June 1994, the
system operation commenced until December 1994. ln December 1994, the treatment system
efluent samples were analyzed for BTEX concentrations. BTEX were not detected in the
groundwater collected from the recovery wells in Decemb er 1994.

By May 1995, PADEP had not responded to Kimberly-clark's March 1995 report, so the
treatment system was returned to continuous operation through November 1995. During thet
period, oil and grease concentrations ranged fiom l.2to 4.3 milligrams per liter (mg/L) indiiating
that seParate phase product had been effectively removed from groundwater downgradiet ofthe
initial release. In correspondence dated Nnl z, 1996 (Appendix E), Kimberly-ciark requested
PADEP approval to permanently discontinue systern opentions.

10
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In an Augu並 5,1996 tdephone conversation,between Ms Karen Matlo lfOmedy ofKmberly‐

Clark)andヽ仕 George R FHセ ofPADEP,PADEP requested collectiOn ofan additional round of
groundwater samples ttom the recovery welis for analysis of the samples parameters specifed in

the August 1996 UST Closure mdance Document  On August 18, 1996,Kimberly‐ Clark
∞1lected a groundwater sample for the analysis ofBTEx naphthalene,and methyl tenary‐ butyl

aher(mtt Bπ x and naphthalene were not deteded h the groundwater sample The
MTBE∞ n∝ntration of2 2 uνlis below the UA MSC Based on the August 1996 groundwater
sample results,mberly‐ Clark requested PADEP apprOval to discontinue operation of the

8TOundwater treatment system The request was submtted to PADEP in correspondence dated
September 3,1996(Apper面 xE)

By June 1997,PADEP had not fomaly responded to lttnberly‐ Clark's Septernber 1996
treatment system closure request As sucL a July 1997血 e meeting between K面 berly‐Clark and
PADEP was requested tO renew the status ofthc No 2 Fue1 0J A菫 議 and three other areas of
investlgatiOn at the Sie At the July 1997 site mecting and dunng a fol10w‐ up teleconference on

September l, 1997, PADEP approved temporary suspension of the groundwater treatment

system However,PADEP quali6ed tlus approval by stating that PADEP■ 磁 ew ofadditional sOil

sample data colected in acoordance vnth the revlsed Act 2 guidance would be necessary in order

for Kmberly‐ Clark to obttt a`No Further Actior'approval“ m PADEP forthe No 2 Fue1 011
Area

3.4 SmitL Envirclllmental Tech■ ologies Corporation lmvestigatioll,Februロ ロ「 1995
1n February 1995,the facility retained Sm“ h Environmental Technolo」 es Corporation(S血 tり tO
conduct addtional investigations in the No 2 Fuel CXl Area to assess soil and groundwater

conditions aner completiOn of the grOundwater remediation systern operations  Snllth installed

two mo亜 toiB wells and collected sol sttnples for analysis ofTPtt B‐ X and前CrObiolo」cal
parameters to assess the potendal fOr natural attenuatlon of the low cOncentrations Of residual

petroleum consuments remalnlng h soil  Subsequent tO completion of the Fё bmary 1995
investigatiot S面 th was reorgaved As sucL resuLs of the Smith hvぐ 航tation Were not
documented in a inalreport A su― ary ofthe S血 th investlgation is proⅥ ded below9 and S血th
documentation pert譴dng tO the February 1995 hvestigat10n is pro宙 ded in Appendix F

3.4。 1 1■ ollitoring Well lnsta■ ation

S面th contracted Advanced tt OfNew Holm峰 PennSylvada to ttЫ al"vo modton℃ welis
岬 ‐land MW-11)inthe No 2 Fud OI Area Monitoring wel Mw_l was httdled to replace
the preMously e対 sting moitOnt wcI雨-l The replacement moriomg wel MW_l was
installed withln the area of I面 ted separate‐phase product inlmttately dOmgradent hm the
rdease area Monitoring welミーH was inttaled appro対 matdy 35 feet in the inferred
hydraulic downgradient,om MW_1,bemeen Mw… l and the Ddaware Rver The welllocatiOns
areshown on Fure 3 The MW‐ 11 10cation was selected to cott that the separate― phase
product was linited to the inlmediate宙 cHty of hIIW l and that the groundwater quality
dou憂
「
adient“ m NIW l was not ittaded by the residu,weathered separate‐phase product h

MWl
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The 4-inch diameter wells were completed to depths of 10.5 and 9.5 bgs, respectively. Each well
was constructed with 5 feet of screen that bridged the water table. Lithologic and construction
logs are provided in Appendix F.

3.4.2 Soil Sanple Rcsults

In addition to installing the monitoring wells, Smith collected six soil samples in February 1995.
The soil samples were collected fiom the monitoring well MW-l and MW- I I boreholes and fiom
four additional borings installed by Advanced Drilling. The soil sample locations are shown on
Figure 3. Soil samples were submitted to BCM laboratories of Norristowr\ Pennsylvania for
laboratory analysis of Diesel Range Organics (DRO) by modified USEPA Method 8015 and
BTEX by USEPA Method 8020 As shown in Table 3, T?H concentrations in the six soil
samples ranged from 306 rng/kg to l2,OO0 mgkg. However, BTEX concentrations in the six soil
samples were less than the limit of detection or, where quantifiable concentrations were detected,
less than the current Act 2 statevside Direct contact and Soil-to-Groundwater MSCs.
Laboratory results for the soil samples collected by Smith are also provided in Appendix F.

3.4.3 Microbiological Samplc Results

In addition to zubmitting soil samples for laboratory analysis of chernical parameters, Smith
submitted portions of the soil samples collected from the MW-l and MW-ll boreholes for
laboratory analysis of microbiological parameters. Samples collected for analysis of
microbiological pammeters were forwarded by BCM Laboratories to Terra systems of
wilmingoq Delaware. Terra systems analyzed the soil samples for the following parameters;

o Heterotropls, Hydrocarbon Utilizers, Total Kjeldahl Nitrogen (IKN), Onho-phosphate,
Moisture Content, ptl, and Iron.

Based on the results ofthe microbiological analysis, Terra systems concluded the following:

. An active microbial population (heterotrophic and hydrocarbon-utilizing bacteria) is
present;

o Nitrogen and phosphate are available;

o Environmental conditions are suitable for growth ofmicrobes; and

o Therefore, conditions are favorable for biodegradatior/attenuation of the residuat
hydrocarbons in soil in the No. 2 Fuel Oil Area.

The Terra Systems report is also provided in Appendix F.
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3.5 Rour Associates, Inc. Investigetions, 1997 and 1998
In response to PADEP's September 1997 request, Kimberly-Clark retained Roux Associates, Inc.
@oux) to complete additional investigations in the No. 2 Fuel oil Area during 1997 and 1998.
The objectives of the additional soil sampling were to delineate soil quality in the inferred
downgradient direction from the highest historical petroleum constituent concentrations (i.e., SB-
4) and to confirm that natural attenuation of residual petroleum constituents had occurred
subsequent to collection of the soil samples by smith in 1995. Roux completed additional
activities to assess the extent of separate-phase product near monitoring well MW- I and to
further confirm that the water quality downgradient from monitoring well MW-l was not
irnpacted. Documenlation pertaining to Roux investigation is provided in Appendix G. An
overview ofthe Roux investigation is provided below.

3.5.1 Free Product Investigation
In March 1997, Roux monitored the former recovery wells and monitoring wells MW- I and MW-
I I for the presence of separate-phase product. A weathered, viscous separate-phase product was
observed in monitoring well MW-L There was no evidence of separate-phase product in MW- I I
or either ofthe two former recovery wells. These observations are consistent with historical data
which indicates that separate-phase product has not been present in the former recovery wells or
observed discharging to the barge slip/dock since prior to discontinuing operation of the
remediation system in November 1995.

In June 1997, monitoring well MW-l I was redeveloped to further evaluate the potential for
migration of separate-phase product from the monitoring well MW- I area. No separate-phase
product was measured in monitoring well MW-1I prior to, during, or subsequent to pumping for
redevelopment. These observations further confirm that the separate-phase product is limited to
the immediate vicinity of monitoring well MW-I. In order to assess the potential rate of recovery
and thickness of separate-phase product in monitoring well MW-I, a vacuum truck was used to
evacuate the weathered, viscous product from monitoring well MW- I once a week for four
consecutive weeks in June and July 1997. The oiywater mixture was vacuumed and disposed by
C.R. Warner of Philadelphi4 Pennsylvania. The oiVwater mixture slowly recovered to the well
between each evacuation event. However, the exact thickness of tle separate-phase product
could not be measured due to its high viscosity and tendency to coat the oiVwater interface probe.

In January 1998, a drum vacuum assembly was used to evacuate separate-phase product from
monitoring well MW-I. The drum vacuum assembly tests were complered to evaluate the
potential for separate-phase product recovery subsequerfi to completion of soil
excavatior*emediation (see Section 3.5.2) in the vicinity of monitoring well MW-l and to define
the thickness of residual separate-phase product in the immediate vicinity of monitoring well MW-
1. Separat+'phase product slowly recovered in monitoring well MW-l between each evacuation
event. However, the approximate apparent product thickness was only 0.01 feet.

13
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3.5.2 Soil Rcmediation

On December 16,1997, Roux oversaw completion of an o<ploratory test pit near monitoring well
MW-l to assess the potential for an ongoing source in tlis area and to excavate an apparently
isolated pocka of s€parat€-phase product from the immediate vicinity of MW-I. As shown on
Figure 3, a trench deep was orcavated adjacent to monitoring well MW-l_ The trench was
approximately 12 feet long by 3 feet wide and 5 feet. During e(cavation activities, petroleum-
impacted soils were encountered at approximately three feet below ground surface.
Approximately l0 cubic yards of petrolom-impacted soil were removed and they were recycled
off-site at clean Earth of New castle, Delaware. Disposal documentation is provided in
Appendix G.

Based on field observations and screening with an ovlv{, the north, sout[ and west sides of the
o(cavation area showed no remaining indication of soil impact. The soutl side (infened
downgradient direction) of the excavation area is bounded by a concrete foundation. This
foundation extended to the water table and may have served to effectively linit separate-phase
product to the hunediate vicinity of monitoring well MW-I. Due to structural limitations fiom
overhead pipe rack supports and the concrete dike for the adjacent ASTs, soil between MW- I and
the No. 2 Fuel Oil AST dike could not be removed. After collection of the post-excavation soil
samplc (see Section 3.5.3), the area was bacldlled with clean stone.

After removal of accessible impacted soil, a post-excavation soil sample @E-l) was collected at
the northwest end of the o(cavation area (near MW-l). The soil sample was srbmitted to
American Environmental Network (AEN) of whippany, New Jersey for analysis of polynuclear
aromatic hydrocarbon (PAII) compounds in accordanc€ with the prevailing Act 2 guidanc€ at that
time. As shown in Table 4, the rezults of the post-excavation sample analysis indicate that
conc€ntrations ofthe target parameters vrere less than the Act 2 Statewide MSCs. The laboratorv
results are provided in Appendix G.

3.5.3 Soil Sample Results

In January 1998, Roux retained Terra Probe of Jamiso4 Pennsylvania to advance three soil
borings (sS-l through ss-3) ar the former location of sB-4 (completed by smith) and in the
inferred downgradient direction from the sB-4 location. The highest historical TpH
concentrations were detected at the SB-4 location. The objective of the January l99g
investigation was to sssess the potertial for natural attenuation of the petrolzum constitu€nts at
the sB-4 location during the approximately 3-year interim period zubsequent to the smith
investigation and, therefore, confirm the Terra Systems contention that natural biodegradation of
the residual petroleum constituents was occurring in the No. 2 Fuel Oil Area soils.

14
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A Geopbroberu unit was used to collect the soil samples from the 6-inch interval above the water
table in each boring. In accordance with the prevailing UST Closure Guidance Document, the
samples were analyzed for the PADEP No. 2 fuel oil parameters (naphthalene, fluorene,
benzo(a)anthraceng benzo(a)pyrene, and phenanthrene). As shown in Table 4, the results ofthe
soil sample analyses indicate that concentrations ofthe target parameters were less than the Act 2
Statewide MSCs and, that th€ TPH concentrations in the SB-4 location had decreased from
12,000 mg/kg to l0 mg/kg. Furthermore, the laboratory results for the SS-2 and SS-3 soil
samples, located downgradient from the SB-4, indicate that the residual petroleum constituents
decrease downgradient from SB-4. Laboratory results are provided in Appendix G.

In December 1998, Roux collected six additional soil samples from six supplemental locations @-
I tkough 8-6) surrounding the localized pocket of residual separate-phase product in the vicinity
of monitoring well MW- 1 . The objective of the December 1998 investigation was to fully
delineate the extent of soil containing residual petroleum constituents as well as to supplement
existing soil data, given that changes in the Act 2 TGM now require additional No. 2 fuel oil-
related investigation parameters (effective April l, 1998),

During rhe December 1998 sampling event, Roux used historical TPH soil sample results to guide
and constrain the six supplemental sample locations in the No. 2 Fuel oil Area. As shown in
Table 5, results from the December 1998 investigation indicate that concentrations of the targer
parameters in five of the six soil sample locations were less than the Act 2 Statewide Direct
Contact and Soil to Groundwater MSCs. Only one of the six soil samples had an exceedance of
any target compound. Naphthalene slightly exceeded the UA Soil to Groundwater MSC in soil
sample B-5. However, the concentration of naphthalane in soil sample B-5 is less than Direct
Contact and the NUA MSCs. In additior\ empirical data for the groundwater samples collected
from the recovery wells (see section 3.5.4) located immediately downgradient from the B-5
location demonstrate that the low levels of naphthalene in B-5 are not contributing to
groundwater degradation. Moreover, the B-5 sample was collected from a depth of
approximately 8.0 feet bgs, and the B-5 sample location is located beneath an asphalt driveway.

Laboratory results and soil boring logs for the December 1998 soil sample event are provided in
Appendix G.

3.5.4 Groundwater Semple Results
In conjunction with the soil investigation activities completed in January 199g, Roux also
collected four additional groundwater samples from monitoring points located in the infened
hydraulic downgradient direction from MW- I (i.e., between MW-l and the Delaware River). The
monitoring points included Mw-ll, the two former recovery wells, and a temporary well point
(Gw-l) In accordance with the curre t pADEp No. 2 fuel oil parameterJ as oi tess, the
groundwater samples were submitted to AEN for laboratory analysis of BTEX and naphthalene.
As shown in Tabte 6, residual petroleum constituent concentrations were below the limtt of
detection in the four groundwater samples. These recent data are consistent with historical data-
which indicate that the groundwater quality downgradient from the monitoring well MW- I
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location was effectively remediated though intermittent operation of the groundwater
remediation systern between I 99 I ro I 995 . Laboratory results for the January I 998 groundwater
samples are also provided in Appendix G.

3.6 Atlantic Environmental Consulting Services Investigetion
Act 2 guidance allows for the possibility of leaving separate-phase product on site by requiring
that groundwater directly in contact with the separate-phase product is submitted for laboratory
analysis of petroleum constituents. To further support Kimberly-Clark's request for No Further
Action in the No. 2 Fuel Oil Area, Atlantic collected a sample of the groundwater in direct
contact with the weathered, residual separate-phase product in monitoring well MW- I in July
1999 The groundwater sample was submitted to Lancaster Laboratories for analysis of Act 2
Petroleum Shortlist pa.rameters for fuel oils No. 2,4,5, aad,6 As shown in Table 7,
concentrations of the target parameters were less than the UA MSCs. These data dernonstrate
that the weathered, residual separate-phase product in monitoring well MW-l is not adversely
impacting groundwater quality in the No. 2 Fuel Oil Area.

In addition, a comparison of the 1999 data for the MW- I groundwater sample (Table 6) with the
1989 groundwater sample data collected by Triegel (Table 2) clearly demonstrates that
groundwater concentrations in contaci with the separate-phase product have attenuated in the l0-
year period. Between 1989 and 1999, benzene concentrations in groundwater in direct contact
with the separate-phase product have decreased from 20 ugll to 0.3 ugn. Toluene and
ethylbenzene concentrations decreased from 20 ug/l and 80 ufi, respectively, to below the limit
of detection.
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4.O FINDINGS AND CONCLUS10NS

Khberly‐ Clark has∞ nducted extensive soil and groundwater investigation and remediation in

the subJect area in response to the release of No 2 mel oil in 1989 The site investig“ on and

remediation act■ ities hve been cOmpleted under the dir∝ tion and in cOOperation with the

Pennsylヽヽ a Department of EnviКmmental Prot∝五on eADEP) ThrOughout the ll‐ year
perlod,the dte acti宙 ties were completed in ac∞ rdance with the prevdn3 techcal guidance
More recendy,site actiゃ ijes renect the concepts and evaluat市 e methods descHbed in the
December 1997 mal drtt verdon of PADEP's Technica1 0idance NIanual for Act 2(TGM)

Key highlights Ofthe comprehendve面宙Jes comメ eted by KimberlンCiark h the No 2 Fud On
Area include the folovnngi

O The No 2 Fue1 01l Area is shated wi■ h the htdor Of the ICmberly‐Clark's Chester,
Pemylv面a fac止り,wblCh｀ bcated Ⅲthin a deslyted Enterp● sc Zone that has been used
for industHal purposes fOr Over 100 years A chaln link fencc encioses the IGmberl「 Clark

fadlity,and¨∝ss to the facilけ is continuOuЫ y momtored by a gtlard se口ice As sucL the
o」y people nlith ac∝ ss to the No 2 Fue1 01l Area are Kimberly‐ Clark persOmel The No 2
Fue1 0il Area is∞vered entirely by asphalt and bdiast Accord噛 ,direCt COntact exposure
pathways fOr facility workers tO the low‐ level residud petrolcum cOn前 hents h sol have been
eli面mted through inttntional and engineenng∞ ntrols

O Twenty‐mo sOil satnメeS have been collected Ⅲthh Or inlmdatdy adaCent to the
approximately 100 feet by 100 feet area comp五sing the No 2 Fud On Area Sixteen ofthe
samples have been∞ lected subsequent to 1995 h accordance wi■ l the prevalling Act 2
gllldance ln 15 of the 16 sol samples∞ Ⅱ饉 ed s畿 1995,∞ ncentratlons of target
paralneters were dtherless than the ldt Ofdetection Orless than Act 2 MSCs h one salnple

c‐5),the llaphthalene∞ncentration(61 mg爛 りeXCeeded the UA Soilto Goundwaer Msc
of5 mり℃ but Was柑o orders ofmtttudelessthan theNUA Sou to(bundwater MSC Of
5,∞O mag Regardless the∞ ncentration of mphthalene h the B‐ 5 satnPle,emph刻
groundwater sample data lЮ m the recovery weus located i― ediately downgradient 60m the
B-5 sample location demonttrate that the low ievds Of naphthalene in B‐ 5 are not adversely

unpacting groundwater qu」 uty h the No 2 Fue1 01l Area

O DiscussiOns Ⅵith the Chetter Water Authority indicate that the agency obt“ ns 100 per∝ nt Of
its water supply ttOm outside Of Delaware County and that there are no domestic Or

額 側ltural welis bcated near or nitl血 the KimbedyClark facmty FurthemOre,the No 2
Fue1 0n Area is not iocated宙慟h a Zone 2 weⅡ head protedion area Although a fonnal
Non‐Use Aquifer Detennination has not been sub面 tted to PADEP,the Sie appears tO meet
the dtdato qu血 シas a nOn_use aquttr as descnbed m 25 Pa Code 250 303

⌒
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The area is entirely covered by asphalt, ballast, or the slab grade foundations of site struchrres.
The only constituents of concern are light petroleum constituents, and the subject area is less
than 2 acres in size. Furthermore, studies completed by others in zupport of the bulkhead
replacernent permit indicate that there are no flora or fauna of biological concern in the No. 2
Fuel Oil Area. A preliminary ecological screening considering Section 250.31 1 of Act 2 for
the No. 2 Fuel Oil Area indicates that no further ecological screening appears to be warranted.

Kimberly-Clark operated a groundwater remediation system to address separate-phase
product in the No. 2 Fuel Oil Area between l99l and 1995. Separate-phase product has not
been present in the former recovery wells, monitoring well MW-l1 or observed discharging to
the barge slip/dock since prior to discontinuing operation of the remediation system in
November 1995. The only separate-phase product remaining in the No. 2 Fuel Oil fuea is an
isolated pocket in rhe immediate vicinity of monitoring well MW- l . Separate-product
evacuation tests ir\ and investigations adjacent to monitoring well MW-l, indicate that the
actual product thickness remaining is less than 0.1 inch. Furthermore, migration of the
s€parate-phase product from the monitoring well MW- 1 area is likely limited by its high
viscosity and a subsurface foundation located within l0 feet immediately downgradient of
MW-1.

Approximately 10 yards of accessible petroleum-impacted soil in the vicinity of monitoring
well MW-l was rernoved for off-site disposal in December 1997. Funher rernoval of the
separate-phase product in the vicinity of monitoring well MW-l is technically impractical due
to structural limitations, the limited actual product thickness, and the high viscosity of the
product.

samples of groundwater in direct contact with the separate-phase product were collected in
1989 and again in 1999. A comparison of the 1999 data with the 1989 groundwater sample
data clearly demonstrates that groundwater in contact with the separate-phase product has
attenuated in the lo-year period. Between 1989 and 1999, bemene concentrations in
groundwater in direct contact viith the separate-phase product decreased from 20 ugn to 0.3
ug[. Toluene and ethylbenzene concentrations decreased fiom 20 ugll and g0 ugl,
respectively, to below the limit of detection. Furthermorg the 1999 data demonstrate that the
weathered, residual separate-phase product in monitoring well MW- I is not adversely
impacting groundwater quality in the No. 2 Fuel Oil Area.

o In addition to evaluating the quality of groundwater in direct contact with the separate-phase
product, Kimberly-clark has assessed the downgradient groundwater quality between
monitoring well MW- I and the Delaware River. Groundwater samples collected from MW-
I I and the recovery wells indicate that dissolved-phase petroleum constituent concentrations
were below the limit of detection. Gven that the concentrations of residual petroleum
constituents in groundwater in direct contact with the separate-phase product are less than the
Act 2 MSCs, it is totally consistent that concentrations in downgradient monitoring points are
less than the limit ofdetection.

⌒
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h zumnary, Xinbcrly-Clst operdod s groudcrd.r rcmcdidion ry$€m bctu,H l9l !trd
1995, excavted apro:rio*cty l0 cubb yad$ of p€ilroloro iryo.tod soil for ofi-lite diryocd,

soil ad grurdwlta inrcdigilions whicn dcmonstsde dtaimmt of PADEF soil rtrd
groundwatd cl€amp $edards, and no soi[ gfouodwater, or ccologicsl €*poslfc psthwE s €"itt
in the No. 2 Rd Oil Ar€a . Acoodingly, No Furthcr Action is wundcd of Kidaly-Clslc in
the No. 2 Fud Oil Area
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Table l. Soil Sanph R6ult5, Odober 1989; No. 2 Frrcl Oil Arca, Kin6erly-Clad6 CIrcAer, Penusl'lvania-

Toial Panleum Hydmcaltons

Saqlc Dcpthl
靭
即

棚
”

Concenrations in milligrems pcr kilogram (mg/}D, on a dry weight bssis.

Sanphs collcaed by TricgBl & Associates, lnc.

' In fca bcbw groma eurfu,



Table 2. Grcundwater Sampl€s Res'ulrs for Monitoring Well MW- | , October l 9E9: No. 2 Fucl Oil Arca.
Kimberly€lark, Chester, Pennsllvania.

MW-t

Benzene
Tolune
Ethylbenzene
Total Xylenes
Fgrclerm Fuel in Water

Concentratioru in micrograrns per liter (ugn).

Samples collected by Triegel & Associates, Inc.

２。
２。
測
捌
１５



Table 3. Soil Sample Resulls, F€bruary 1995; No. 2 Fuel Oil Area, Kimb€rly-Clark, Chester, Penns)'lvania.

Parameter

SB‐ 1

(MW‐ 1)     SB‐2       SB‐ 3 SB4
SB‐5

(MW‐ 11)  SB‐ 7
Field

Blank 恥
颯

Benzene

Toluelle

E"騰IBne
Tod Xylenes

Total Pemiellm Hydrocarbons

ND
ND
ND
ND
l,240

ND
ND
159

1 78

551

ND
ND
ND
O.136

3“

ND
ND
0863

107

12.圏

ND
ND
124

163

5,lω

ND
ND
48
514
2,460

Ｄ
ＮＤ
Ｄ
Ｄ
ＮＡ

Ｄ
ＮＤ
ｍ
ｍ
ｍ

Concenlrations in milligrams per kilogram (mg/kg), on a dry $€ight basis.

Samplc oollecfed by Smilh Envircnrnental T€chnoloBies Corporation

ND=Not detecled above lhe method det€ction limil.
NA=Not analyz€d.
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Table 4. Soil Sample Results, ,anuary l99E; No. 2 Fuel Oil Area, Kimberb-Clark, Chester, pennsylvania.

Benzo(a)anthracene

Benz o(a)pyrene

Naphthalene

Fluorcne

Phenanlhrene

Total Petroleum Hydrccarbons

15

16

0081J

031

24
10

097
ll

ND
0068J

086
18

Ｄ

ＮＤ

ＮＤ

Ｄ

Ｄ

ＮＡ

ｍ
幌
ＮＤ
ＮＤ
鰤
‐３

Ｄ

Ｄ

Ｄ

Ｄ

‐５

７

Ｎ

Ｎ

Ｎ

Ｎ

０

１

Conccnmuons in面 lligralns per Hlograln(m′ g),Ona dヮ weigilt basis
Sampics∞llected by RoⅨ  Ass∝ iats,Inc

ND=Not detectcd above lhe metllod dctcction li:nii

NA=Not analyzcd
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Table 5. soil Sample Resulls, December 1998; No.2 Fuel oil Area, Kimbcrly-clark, chester. penn$'hania.

Benzene

Toluene

Ethylbenzenc

lsoprcpylbenzene

Naphthalene

Fluorene

Phenantluene

ND
ND
ND
ND
ND
031

15

ND
ND
ND
ND
015
16

43

ND
ND
ND
021

ND
74

23

ND
ND
0082
014
ND
12

10

ND
ND
ND
ND
61

94

220

hlD

hlD

12

14

28
17

35

Ｄ
Ｅ
ＮＤ
ＮＤ
Ｄ
Ｄ
Ｄ

Concentrations in milligrarns per kilogram Qng/},g), on a dry rvcight basis.

Samples collected by Roux Associales, Inc.

ND=Not detecled above the merhod derection limir.
NA=Not analyz€d.

Exceedances of the most stringent Medium-Spocific Criteria are higl ighted in bold font.



)

Tablc 6 Groundwater Sample Results ror Downgradlcnt Modlojng Points.January 1998,011′ 山田,(nlbcrly‐ Clark,Cllester,Pcnnwivania

Rccovcry Recovery

Pamrneter MW-l I Well No. I Well No. 2 GW-l
Trip

Blank剛
颯

Ｕ

Ｕ

Ｕ

Ｕ

Ｕ

５

　

５

　

５

　

５

　

５

Ｕ

Ｕ

Ｕ

Ｕ

Ｕ

５

　

５

　

５

　

５

　

５

Ｕ

Ｕ

Ｕ

Ｕ

Ｕ

５

　

５

　

５

　

５

　

５

Ｕ

Ｕ

Ｕ

Ｕ

Ｕ

Ｕ

Ｕ

Ｕ

Ｕ

Ｕ

５

　

５

　

５

　

５

　

５

Ｕ

Ｕ

Ｕ

Ｕ

Ｕ

５

　

５

　

５

　

５

　

５

Benzene

Toluene

Ethylbenzene

Total Xylenc
Naphthalene

Concentrations in microgmms per liter (uBll).

Samples collect€d by Roux Associates, lnc.

U=Not detect€d aboy€ det€clion limit.



Tablc 7 Groundwater Samplc Resulls for Monitorillg Wcll MW‐ 1,July 1999:No 2 Fuc1 0il Arca,
(Inberly‐ Ciark,Chestι  Pcttlvanね

Parameterl MW‐ 1
Ficid

Blank

~   
■ヽ

Blank

Benzene

Tolucnc

Eulylbcnzene

lsoprowibenzene(cumene)

Naphthalenc

Fluorenc

Phcttdrene
PsTene

Cttscnc

Total vlencs

MCⅢlに■‐buu attr

03J
pJD

ND
15
ND

ｍ

ｍ

ｍ

ＮＤ

ＮＤ

　

ＮＡ

ＮＡ

ＮＡ

ＮＡ

　

Ｄ

ＮＤ

ＮＤ

ＮＤ

ＮＤ

ＮＤ

ＮＤ

　

ＮＡ

ＮＡ

ＮＡ

ＮＡ

　

ＮＤ

ＮＤ

２Ｊ
３Ｊ
Ю
Ю

ｍ
ＮＤ

Concentrations in microgrants per liter (ugll).
'Pararnclcrs as spocificd by Aca 2 Pctrolcunr Shortlist for Fucl Oil Nos. 2. .1. 5. ond 6. ptus

rylenes and MTBE.
J=Estinated conc€ntation.
ND=Not detected above the rnethod detcttion limit.
NA=Not analyz€d.
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SCOTT
. SCOTT \AORLOWIDE

JuIy 15, 199 0Ms. KeIl.y L. Kincaid
Hydrogeo Iogi st
Pennsylvania Dept. of

Environnental Resources
1875 Nen Hope Street
Norristown, PA 194 01

RE: Scott Paper - Chester Operations
oil Spi1l Renediation plan

Dear Ms. Kincaid:

-. The -purpose of this letter is to respond to the requestoutlined in your letter dated June 5, 1990 for a report -
concerning the extent of subsurface affected by the release ofNo. 2 fuel oil near the fuel oil storage area at the ChesterMiIl and a work plan to rernediate the lubsurface area near thespill Please be advised that the results of the investiqationsoutrined in this letter and the instarration of the oir r6coverysysten have been periodically discussed with ur. RichBreitenstein of your office and detairs noted on quarterry waterquality inspection reports.
INTRODUCTTON

In early January, 1989 a discharge pipe fron one of the No. 2fuel- oil tanks (tank #4) uas aisCovlrea to have ruptured aheadof the tank shut off valve. Inrnediately upon disc-overy, Scottpersonner took steps to renove the rernaining oir in th6'storagetank to enable the discharge pipe to be repiired to stop thereak. The vorune of oir reaked into the c6ntainnent ar-ea is nocknown. The discharged oil breached the containnent bena andentered a.graveI- dlry well.learby. After enteri"g ifri.-ary Jett,it is believed that the oit then nigrated along i storn siwertrench which discharges into a cove-adjoining ftre DelawareRiver. Clean Harbors, Inc. of Deptford, NJ ias innediatelycontacted to install containnent and absorbent boons acrosi thecove area to contain and capture the floating oit before itreached the nain river channer. This nethod-of oi1 recovery wasapproved and periodically rnonitored by the Coast cuard. Sc6ttpersonnel then fLushed the storn drain with water to renove oillrhich nay have accunulated in the area. No further oil has beenobserved discharging fron the storn sewer since the Iine wasflushed. Both No. 2 fuel oil tanks qrere taken out of senricccleaned, and inspected for structural integrity. rn aAaitioi'the containnent area around tank # n was rtpaired.
Scott personnel subsequently observed that during low tide orafter heavy precipitation events, small quantiti6s of oilentered the cove fron the southern bulkhead area near the No. 6fuel. oil tank. Sanples of this oil were tested, both by the
Coast Guard and by an independent laboratory, to detern-ine its

scor'wcPtDA cE icC‐ ‐●。
'EF:=llp`｀

.7●Fol・ AヽOA.E｀ .こ〔:'‐ ―三i‐■
‐
こ,CPESTこ 二 '` 
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type. The oil rras deterDined to be a light oil, rnost likely No.2 fuel oil. oil containDent and crean uf actrvities -""i1--
naintained on a daily basis by Clean HarLors and ScottpersonneL. By the farl of rggg, the discharge to itre-river naadiscontinued. Triegel .& Associates, fnc. was then contracted toconduct several investigations of the site t. dai;;i;;-;;;nature, source, and extent of subsurface oil ."n..ni".iionJ ,."ttre area near the fuer -oir storage tanks and ttr" .o"". --tii"="
investigations included:

(1) Exproratory soir boring investlgation and instalrationof a ground vater rnonitor werr in.p"it-dit"I-lr"i!.u..9, 1989); and,

(2) Exploratory trench investigatlon (Report dated January22, L99O) .

Copies of these reports are attached for your review.
The findings of these subsurface investigations indicated tharthe petroreun concentration was riroited in exten€ a;-ih;-.;;.inmediately proxinal to the bulk

At the tine it uas believed that the oil present in thesubsurface hras attri
the No. 2 fuel oil s
was also hypothesize
soils and vold space
tine and were period
via tidal action. r
thawing and heavy ra
bulkhead reconnenced
DE was inrnediately contacted toactivities on a daily basis untiCurrently, Guardian naintains weekly naincenance on thecontainment and absorbent boon instillation
During excavation activities to install new equipuent in thearea near the fuel 0ir storage tanks, scott pe-rsbnner aiscovereaNo. 2 fuet oil leaking. out- oi a 3/e_inch fini conneciine-lh. N".2 fuel oil punp house to the oil fitl tine fron the bar6e

⌒



unloading station. The barqe uused for quite sonetlne to iecethe line nust be tested periodi
No. 2 fuel oil punphouse was usduring these tests. The connec
Ioose and the small line was not valved off at the punp housewhen not in use; thus, nhenever No. 2 fuer oir ,as i"ri.l-io tn.nill, sone oir was discharged to the subsurface ii.i-nlii ir,"connection. The connection was innediately rep.ii"J u"a-ttr"3/8-inch line valved of! 9! the punp house. No. 2 fuel oll isonly used to fire one of the paper iachlne rrooa= in-ttr! iiir ."aonry when natural .gas is not ivlirabre. The tine or [rr"-vi"rwhen No. 2 fuel oil_i:. used is. generally the Decenbe, _ Flbr,r..ytine f ratoe, which is the ti'e r5trr in 1989 and 1990 erhen oir wasdischarged to the cove area.

rt is berieved that the reakage fron this connection is thesource of the oil rerease that observed to be ais-rrartinf--ironthe bulkhead area. The oil nost likely accunulated u6trina tneconpetent portions of the burkhead l0cited arong the n"il-oi tt"cove, nigrated laterarly-atong the burkhead, and r.r.is"a io tnecove via voids in the bulkhead and the lou iteci 
"i;;;a;;; ;i""sthe southern portion of the cove.

GROUNDWATER RE}TEDIATION SYSTEI{

is currently being inplenentedr in the area of ttre oil releasee area shoulng the approxinate
en is illustrated on Figrure 1.awr, pA designed and niIIation systen. Triegel &Associates, 

''c. 
uirr is providing techiricar aireciion ior tnedesign, inplenentation, aird opera€ion 

"i tfr" reneaiition-"y=t"..
Groundwater wil.l be recovered sith two large dianeter (2{-inch)recovery wells installed.along the western-bulkhead 

""ii, n..,the source of the free oil .pr6duct. The approxiuate locitionsof the recovery nerrs are ilrustrated on riiure r. tn"-r"ii"are constructed of 24-inch dianeter, corrugited pvc lJrp piiwith perforated shell, nhich is wrapped-with filter fabric. Agraver pack consisting of 2.s-inch ilone is ucrriirea-ir"""athe wells. The uells were conpleted to a depth of fO to iifeet' approxinately 4 to 6 feel below static-tiou"a"it.i i!".r.
The. oi1 recovery systero consists of subnersible purnps insta.lledin the recovery wells. The purnps wiII withdraw iratlr iron-iir"recovery nell and transport it to an oillwater sepiial"il -rn"
-{:!"n is designed to tieat influent at a rate oe ioO gpn, witheffluent concentrations generally betow 10 ppn of petr5ieun '
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ff you. have any 
_ 
coDnenta or queetJ.ons conccrning the lnfornatlonpresented ln thls letter, pleaee contact na at (zfs1 lgi:ciol.

1 a″ン′_4_
David R. Ha■denan
ENVIROWNTAL SPECIALIST

Encloeures

cc: lIr. R. K. Anderaon
ttr. R. Breitenetein - PADER - NorristowrIrtr. !1. l,l. Caron - Staff

bcc: Ur. H. R. Black
llr. W. J. Lauer
Ur. J. tf. peiffer
r. R. S. vitone

Ur. H. C. tfaterbor

Note: bcc. llst gete letter only - if you want to Eee copleeo_f__the reports referenced in trri tetter, -pr"i".-i5ii!"
DRH.

∩
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SubsuJhce Soils lnvestigation,NQ 2 Fud OI Spill
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November 1989
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SUBSURFACE SOILS INVESTIGAT10N
No。  2 FUEL OIL SPILL
SCOTT PAPER COMPANY

CHESTER′  PENNSYLVANIA′  FACILITY

Prepared

November 9′  ■989

」ohn C. Bozner′  P.E。 103949■ ― R

Reviewed and

Reviewed by:ラ
/4笙ど∠_フ/2ZZttzz2Z2z〃笙1_______――
cilbert 」. Marshal■ ′ Geologist

Dr. Elly K. Triegel′   President
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1. O IUTRODT'CTION I}fD BACRGROT'TID INFOR.}TATION

This subsurface soils lnvestigation was conducted at the request
of Scott Paper Conpany for their Chester, Pennsylvania Facility. A

map sholting the location of this facility is included as Figure 1'

scott paper conpany discovered a minor leak fron the discharge

line of a #2 fuel. oil storage tank in February, 1989 (Figure 4) '

The Ieak originated upstrean of the valve fron a corroded portion

of the discharge line. upon their discovery, scott PaPer conpany

personnel innediately responded by puroping dol{n the tank in order

togreatlyreduceorstoptheleak.Thedurationofthepunp-down
was approxinately 10 to 12 hours.

The spillage breached the containrnent bern and entered a gravel

dry hrell installed in the underlying sedinents in this area.

Afterenteringthisdrywell,itisbelievedthattheoilthen
nigrated along a storn se$ter trench which discharges to a cove

adjacent to the Delaware River (See Figure 2) ' Absorbent boons

h/ere set across the cove to tnitlgate the move:aent of oil to the

Dela$tare River. Scott Paper corDpany then flushed the storE drain

nith water to renove any accunulated oil' No oil has been observed

discharging from the storn sehter since the line uas flushed'

Reportedly, approxinately 1OO to 2OO gallons of oil fron the spill
nas recovered by scott Paper conpany during the activities
described above. The quantity of total spillage is unknown ' scott

PaPer conPanyrs nethod of oil containnent and recovery has been

rnonitored and apProved by the U' S' National Coast Guard'

Scott Paper conpany personnel have su'bsequently observed that'
during lol tide or following rain, snall quantities of oil enter

the Delatrare River through bulkheads forning the cove' Although

oil fron the spill had been controlled fron entering the cove of

the Delaware River and a najor portion of the oil had apparently
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been rernediated, there was sone evidence of oil contaroination in
this area. The absorbent boons are still rnaintained to recover any

residual oil which nay enter the cove.

Scott Paper Company contracted Triegel & Associates, fnc. (TAI) to
perforn a subsurface soils investigation in order to: (1) define
the extent of contarninated subsurface naterials:, (2, deternine

rnagnitudes of contaninationt and (3) install any necessary

rnonitoring wells to rnonitor ground water quality at the site. The

wells rnay also be used for product recovery, if necessary'

2 . O !,IETEODS

The objectives of the field investigation r''ere to delineate the

extent of subsurface contaroination by No.2 fuet oil and inplenent

appropriate nonitoring/roit igat ion Deasures, if necessary' The

followi.ng tasks were proposed to carry out these objectives:

describe split spoon sanples in detail, note any visible oil
contanination, perforu fieLd testing for the Presence of volatile
organic conpounds, collect sanples for laboratory analyses' and

select the tocation(s) for any necessary ground water

roonitoring/recovery weII (s) .

The site investigation was conducted on october 3, 1989, and

consistedofdrillingsixtestborings,designatedTB-lthrough
TB-5. The test borings were drilled to dePths ranging fron 10 to

16 feet util.izing continuous flight, hollolt-steE auger drilling
tecbniques. Test boring locations r''ere selected based on the

details of the spill incident reported by Scott Paper company and

subsequent observations nade durinq the investigation conducted by

TAI personnel .

An attemPt vras made

driven, split-sPoon
sample rtas obtained

to continuously sample soifs with a standard,

sanpler, in accordance with ASTM D-1585' A

for every 2 feet of penetration and jarred for
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field organic vapor screening. Each hole nas logged in detail
(see Appendix 1) and any visible oII contaroination noted. SoiI
sarnples were selected to be retained for laboratory analyses based
on the results of the organic vapor screening and visual
descriptions. The vapor screening was accornplished in the field
with a portable OVA/GC (Organic Vapor Analyzer/Gas chrornatograPh) .

The ovA/cc analyses used jarred, sealed soil sanples and were

perforned on the head-space (air portion of the jar).

since fuel oil is irnnlscible in water and is of a lower specific
gravity than water, it will tend to forrn a layer on top of the
ground water surface. Because of this fact, soil sanples were

colLected at or near the top of the water table fron each boring
for laboratory testing for total petroleuu hydrocarbon conpounds

(EPA Method 418). Sanple selection for Iaboratory analyses s,as

also based on visual observations of oils within the soil sarnples.

These analyses lrere perforned to aid in the delineation of the

petroleun hydrocarbon contauination and to Provide quantitative
data on the concentration of hydrocarbons in the soils'

3.0 REAUI,TS OF TEE IIIVESTIGATION

3.■ SUBSURFACE SO工 ■S INVESTIGAT■ ON

3.1.1 Nature of the DePosits

Based on discussions vtith Scott Paper Personnel , it was reported

that the cove shotn on Figure 2 once extended farther itest, beyond

the Iocations of test borings TB-3 and TB-5. A Portion of the cove

was backfilled to its present position, at sone unknown tine, htith

naterial sirnilar to that which was encountered in test borings TB-

3andTB-5.cross-sectionA-A|(Figure4)illustratesthesitets
general stratigraphy as indicated by the field investigation and
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reports of Prior site develoPnent. The location of the transect
for cross-section A-At is shohtn on Figure 3.

Test borings TB-1 and TB-2, Iocated in the eastern portion of the

study area, encountered aPProxinately I feet of loose fill (clayey

silt with rock, brick, and coal fragments) above dark gray,

naturally occurring silt. The silt contains thin layers of vegetal

matter, parallel to thin bedding laninations.

In the north-central portion of the area under investigation, TB-3

and T8-6 encountered filI (silt/clay ltith rock and brick
f raginents) throughout their depths.

Tothewest,TB-4andTB-5encounteredapProxinatelySfeetof
fiII above $rood and oyster shell debris. Large voids were

encountered in the wood and oyster shell debris at these

Iocations.

3.L.2 Results of Field Organic vapor Screening

As was nentioned earlier in the text, a representative portion of

each two-foot drive sarnple was placed in a sealed glass jar for
organic vapor screening using an ovA/Gc ' Total organic vapor

concentrations were recorded and are tabulated on the Field ovA

Reporting Forms (see APPendix 2).

Each soil sample was placed in a glass jar and a portion of the

headspace vapor iras injected into the ovA ' A total organic vapor

concentration of more than looo Parts per nillion (ppn) was

rneasured in a number of these sanples' In all of the sanPles'

however, the GC analyses indicated that only one large peak' with

a very short retention tine, nas present' This tyPe of Gc Pattern
is typical of naturally occurring volatile organics (e'9"
methane, ethane). Hence, it was concluded tbat naturally occurring

background concentrations of volatile organic cornpounds are very

high, due to the organic nature of the sediments'



Maxinun vapor concentrations, as indicated by the ovA, t'ere

generally found for soil sanples collected bet$teen 4 and I feet
below existing grade. No Gc peaks corresponding to fuel oiI-
related volatile conpounds (e.g, benzene, toluene, ethyl benzene)

were found at the detection lirnit of aPProximately 10 ppn' It
should be noted that this detection linit is higher than nornal,

due to the high concentrations of naturally occurring volatile
organics. other petroleun hydrocarbons, however, were detected in
laboratory analyses (see section 3.1.3). It should be noted that

No. 2 fuel oil (diesel) is prirnarily cornposed of carbon conpounds

ranging fron Cg to C4O,

detected bY the ovL/Gc.
the rnajority of which would not be

3.1.3 Results of Laboratory Testing

soit sanples analYzed in
between 180 and 8900 PPn of
(see APPendix 3).

the laboratory were found to contain
total Petroleum hydrocarbon conpounds

A nunber of these sanPles were also noted to have visual and/or

olfactory indications of oil contanination' Table 1 provides a

sunmary of the laboratory results, and the corresponding test

boring nurnbers, soils descriptions, and total head-space organic

vapor concentrations.

3.2 GROUND WATER MONITORING

Because of the very Iinited areal extent of subsurface

contanination which was visually observed in the soil sarnples (see

Figure 2), and the nulnerous restrictions in that area (overhead

and underground utilities, building structures, etc.), only one

ground water nonitoring ltell was installed'

The ground water rnonitoring ltell was installed at the location of
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TB-5. It should be noted that this location (TB-5) is the only
area at which significant visible oil contanination nas observed.
The weII completion diagrarn is included in this report as Figure
5. The nel1 screen was placed to intercept the range of
anticipated water level fluctuations, the top of the screen being
above the anticipated high uater level.

on october 12, TAI personnel measured the thickness of the product
layer and sampled the groundr.tater for laboratory analyses. The

thickness of the product layer was neasured to be 3/8 inches. The

groundwater vas anatyzed for benzene, toluene, ethyl benzene'

xyfene, and petroleun fuels in groundltater (EPA Method 502,

Purgeable AroDatics). The results of these laboratory analyses are
presented on the following page with corresponding reconmended

U.s. EPA Drinking water standards or other criteria.

Benzene was the only cornpound detected above current u.s. EPA

Drinking water standard concentration. These standards apply only

to public drinking water supplies (which is not the case at this
site) and are used in this context only for comparison PurPoses.

The slightly elevated benzene concentration is believed to be

attributed to the No. 2 fuel oil spill and the areal extent of the

contaninated ground hrater shoutd be coincident to tha! shown on

Figrure 2. No wells that furnish water for potable purPoses are

known to be down-gradient or in the vicinity of this site. The

elevated concentration is near drinking water standards and the

only anticipated fate of the coDpound is eventual discharge to the
Delatrare River, trhich will greatly dilute the contaninated

discharging ground water.

It is the conclusion of the
chronatographic analYsis of the
petroleum hydrocarbons detected in
to lreathered No. 2 fuel oil.
included in Appendix 4.

Iaboratory, based on their gas

ground water sarnPle, that the
the water sarnples corresPonded

The final laboratory rePort is
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:

LABORATORY GROUND WATER ANALYSES

COMPOUND GROUND WATER

CONCENTRAT工 ON

(ppb)

I

U.S.EPA DRINKING I

WATER STANDARD/GOALT I

|

|

|

⌒

15

20

20

80

370

2000

680

440

Petroleuln Fue■

in Water

Benzene

Toluene

Ethylbenzene

Total Xylene

５

　

一一

*Pl.ease note that U.s. EPA Drinking vfater standards are

reported for Benzene as tttaxinul contaminant Levels (ucl,) and for
the renaining conpounds as litaxinum contaDinant Level Goals (MCI€).

MCIGTs are provided for those conpounds for whlch federally
regulated standards have not been established'

⌒
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| . o 8ltl,tl,l,lRY oF CONCLUAIoI|S

Since contanination should be vertically bound by floating of the
oil on top of the ground water table, the field observations and

field/ Iaboratory test results for soil sarnples collected at the

top of the water table were used as a basis for delineating the

aerial extent of the No.2 fuel oil contanination from the spill.
This aerial extent is illustrated in Figure 2.

TestboringsTB-landTB-4Penetratednaterialsthoughttobe
relatively free of contaroination. ovA/Gc results are near

background levels, no visual petroleun contanination $/as noted

fronsplit-spoonsanples,andtotalpetroleunhydrocarbons(fron
Iaboratory testing) are relatively low.

In TB-3, petroleuE contanination nas not observed during split
spoon sanple collection and laboratory testing indicated

relatively very low total petroleum hydrocarbon conpound

concentrations,eventhoughovA/Gcresults!.,ererelativelyhigh.
Hence, te believe that the naterial penetrated by TB-3 ls beyond

the area of contaroination of the spill. High organic vaPor

concentrations are probably the result of naturally generated

volatiles fron the deconposition of vegetation within the fill.

TB-2 is thought to be very near the area of contaninated

subsurface materials, as evidenced by visual observation during

split-spoon sanple collection and noderately high total petroleunt

hydrocarbon cornpound concentrations'

TB-5 was located uithin the
evidenced bY large quantities
sanpling and verY large
concentratlons as deteruined

linits of the contaninated area, as

of oil observed during drilling and

petroleun hydrocarbon comPound

by the laboratory.



An anonolous laboratory test result was reported for a sample
collected froD TB-5 at a depth of I to 10 feet below existing
grade. The total petroleun hydrocarbon cotnpound concentration was

determined to be 8900 ppm, the highest concentration deternined
during this investigation. I{e believe this analysis is due to
sulrsurface conditions unrelated to the No.2 fuel oil spill, for
the following reasons:

(1) TB-5 is the farthest boring fron the spill area (over
200r), and is located in another portion of the facility;

(21 the intervening borings (TB-4 and TB-3) are relatively
clean;

(3) the sanple fron TB-5 did not contain visible evidence of
oil contaurination; and

(4) it is expected that shallov ground t ater flow is directly
froro the spill location to the river, and rrould be
unlikely to fLos in the direction of TB-5 (to the r.rest).

we would expect that, if the elevated concentration discovered in
the sanple fron TB-5 was associated with the No. 2 fuel oil spill,
the sanples collected fron TB-3 and TB-4 wouLd have also exhibited
elevated concentrations. This is based on the fact that apparent
subsurface hydrological connections exist betereen TB-5, TB-3, TB-
4, and TB-5 (see Figure 4 and note potential high perneabllity
afforded by subsurface naterials between borings).

Eor the aforenentioned reasons, the laboratory result for soil
froD TB-5 nas not considered in the developrnent of the
contanination delineation shovn on Figure 2. The source(s) of the
elevated concentrations deternined from the sanple of TB-5 is
unknown at this tine.

As discussed in section 3.2 of this report, a ground hrater
monitoring neII was constructed at the location of TB-5. Ground
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water satnples were collected and analyzed for petroleurn fuel in
nater and for BTEX (benzene, toluene, ethylbenzene, and xylene).
The results of the laboratory analyses are shown on the table on

Page 7. Benzene was the only conpound detected (at 20 ugll) above

the current U.S. EPA Drinking t{ater Standard concentration. As

discussed previously, the benzene is probably associated with the
fuel oi1 spill, but is present at low concentrations, in a linited
area. The slightly elevated concentration, the estinated aerial
extent of the elevated concentration, and the fate of the
contaminant have been discussed in nore detail
Page 8 of this rePort.

5. O RECOI,II,IENDATIONS

in Section a.2,

Using a neasured product thickness of 3/8 inches (as observed fron
T8-6), the delineated area as shown on Fi$rre 2, and a

conservative porosity estinate of sot, it is estinated that
approxirnately 600 to 7OO gallons of product nay be Present in the
subsurface materials at the site. This quantity estinate is based

on assumptions derived fron the data gathered during this
investigation and should be considered conservative' The

perneability of the subsurface naterials ltas estiroated to be

approxinately ro-4 centineters per second. This approxination tras

based on tbe grain-size of the sedinents and ground water recovery

observations. The aEount shich nay be recovered cannot be

quantified at this tine' Hovrever, due to ttre tow perneability of
the deposits, and the tendency for the oil to adsorb onto the

fine-grained subsurface naterials, ttle guantity of fuel' oil that
can be recovered by puurping can be e4)ected to be conslderable
Less than the total anount spi1l, even using aggressive recovery

techniques.

Two renedial alternatives are Possible: (1) recover product froE
the subsurface by punPing, and (2) continue, for the long term,



recovering the product with the existing absorbant boons. The

latter nethod lrould not recover dissolved conponents of the fuel
oil. Due to restrictions inposed by overhead and underground
utilities, and by existing plant structures ( buildings, piping,
etc. ), it is betieved that rernediation of soils contanination via
excavation is irnpractical at this site.

5.1 FIRST ALTERNATIVE

From observations made during the developnent and ground $/ater

sanpling of T8-6, infiltration into the vrell fror0 the surrounding

subsurface rnaterials is rel-atively slow' with fulI recovery of
that r,rel I requiring approximately 30 ninutes. If tbis alternative
for renediation is selected, a PmPr autonatically capable of
internittent puuping, set to a depth at or below static water

levels (considering natural ground nater fluctuations), should be

the roost efficient sYsten.

5.2 SECOND ALTERNATIVE

The second renedial option, consisting of continued recovery of
oil with absorbant boons already deployed in the cove, is a viable
nethod of recovering the oil at this site. we recoEDend that the
product tayer thickness, as lueasured fron TB-5, be monitored by

Scott Paper Conpany Personnel on a set frequency (such as once

every nonth). A product tayer thickness of zero inches for at
least three consecutive readings etould indicate that the source of
the oily contamination has been depleted. These observations

could support observations of dirninished contarnination within the

cove ancl the decision to retire the absorbant booEs. If this
alternative is selected as the sole reurediation method, its
duration shouLd be lengrthy. This nethod will not recover

dissolved conponents of the oiI, but these conpounds are not

present at significant concentrations, and rtould be expected to
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dininish over time due to natural blodegradation and dilutlon vith
recharge. Perlodic ground sater sanplinE and analyses nay also be

perfonned to confim decreasing dissolved contaDlnant
concentration IeveIs.

o00

⌒

⌒



TABLE l

SOIL SAMPLE LA30RATORY ANALYSES

⌒

⌒

SAMPLE
NUMBER

HOLE
NUMBER

DEPTH
FROM
EXISTING
SURFACE
(ft〕

SUBSURFACE
MATER:AL
DESCRIPT:ON

MAX!MUM
FIELD OVA
READING
(ppm)

LABORATORY
TOTAL
PETROLEUM
HYDROCARBON
COMPOUNDS
(ppm)

8-lD

B-2E

3-3E

B-4C

8-5E

B-6E

|

T3- 1

TB―2

TB-3

TB-4

５

　

　

　

　

　

　

　

６

一
　

　

　

　

　

　

　

　

一

８

　

　

　

　

　

　

　

　

８

Ｔ

　

　

　

　

　

　

　

　

Ｔ

6-7

8-10

8- 10

10-12

8-10

8-10

Pea to 3/4' Gravel, Rndd,
v wet; wood Frags on Top

S‖t,V Dk Grto GriSome

Organic or Root Matted

Lamins:Wood O Bottom

V Wet Silt,V Dk Grto Gr,

Fair!y Clean,Continuous

610

>1000

>1000

610

840

>1000

430

750

180

570

8900

3900

⌒
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Triegel & Associates, Inc.
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TRIEGEL G
Borehole

ASSOCIATES,
Nunber 3

INC.
■

Drilling Meth: Auqer
Date Drilled: lo/3/89
Drilled By: Test Well
Logged By:  」cB
county: Delaware
Township or Munic. ___
Chester.
State:  Pennsvlvania
After Drilling

⌒

⌒

surface EleV。 (Ft/MSL):

Borehole Dian. I in. ,
in.,

Fron _..1q_
Fron _

To  10
To

Total Depth:  10
Depth to SWL: _____ (ft)
Date SwL Measured:

Fill, Clay/silt/GraVel Mix:
Some Blk Clay

Aug. Flight Sample――
Clay/Silt, V Wet′  V Dk Gr To Lt
Brn,So口 e Cravel こ Rd Brick Frags

Silt′  Brn to V Dk Gr:
Some Brick Frags e Bottom

pea to 3/4:: GraVel′  Rndd′ V Wet:
Wood Frags On Top

Driller Reported Penetrating
Refusal Layer 0 8:

Sllt′  V Wet′  Dk Gr tO V Dk Cr′  Soft
continuous

DESCRIPTION OF STRATUM

7′ 8,8′ ■0
301 REC

6′ 7,7′ 8
0t REC

2,3,6,7
501 REC

■7, 100
501 REC

1′ 0′ ■,■>1000

⌒



TRIEGEL
Boreho■ e
Surface

Tota■
Depth
Date

こ ASSOCIATES′
Number: _2

Borehole Diam.  8 in., Fron
in., Fron

Depth: 16
to SWL: 2.5   (ft)
SWL Measured: 10/3/89   ′

Drilling Meth: Auqer
Date Dri■ led: lo/3/89
Drilled By: Test well
Logged By:  」cB
County:  Delaware
Township or Munic。  ___
Chester          .
State:  Pennsvlvan■ a
After Dri■ ■ing

工NC.

E■ev.(Ft/MSL):

⌒

⌒

0 To  ■6
To

Fill, Sand/sllt/Cravel Mix,
Rd Brick and Coal Frags.

Fll■ , Sand/Silt/Clay Mix′  Lt Brn,
Some Coal and Rock Frags.

FiIIr clay; sone Rd Brick Frags,
SIight Petroleum Odor.

Another attenpt was made to collect
a sanple. Attenpt was unsuccessful.
slight, Petroleun odor and Residue.

Silt, v Dk Gr to Gri Sorde Organic
or Root Matted Laninst wood e Bot

Silt′ Gr to Dk Gr′  Natural,S■ ight
Petroleum odor
(Surface of samples has slight
petroleum odor′  internallY OK)
Silt, Gr tO Dk Gr′  Natural,Slight
petroleum odor as above

Auger Flight Sample Clean
Sllt Dk Gr′  COntinous

DESCRIPTION OF STRATUM

■2′ ■3′ 12,■ 3
801 REC

8′ 6′ 5,5
50t REC

6′ 5,2,1
5t REC

5,4,1,1
01 REC

4,10,2,1
80■  REC

l,0′ ■′0

■′0′ 0′ 0

not perforned

>1000

>■000

>■ 000

>■ 000

>■000

>■ 000

⌒



TRIEGEL
Borehole
Surface

Total
Depth
Date

& ASSOCIATES,
Number:   3

INC. Drilling Meth:Auoer
Date Dril■ ed: 10/3/89
Drilled By: Test well
Lo9ged By: 」cB
County: Delaware
Township or Munic. ___
Chester

⌒

⌒

■n.′

■n.′

Elev。 (Ft/MSL):

Borehole Diam. I To  16
To±

ｍ
　
ｍ

０

０

ｒ

ｒ

Ｆ

Ｆ

Depth:   16
to SWL:  6
SWL Measured:

(ft)
10/3/89  ′

State:  pennsvlvan■ a
After Drilling

OTHER TESTS
(SPTiS〉 DESCRIPT10N OF STRATUM

>1000

>■ 000

>■ 000

15′ 7′ 7′ 19
50t REC

■3′ 7,13,■ 7
5t REC

■9′ 7′ 3′ 3

301 REC

4′ 4′ 4,4

0′ ■,1,1
601 REC

l,2′ ■′2
50t REC

■′■′2,2
75t REC

6′ 2′ 2′ 2
501 REC

Sand,/Gravel FiII; Sone Rd Brick
Frags t Sorne oil Staining

FilI, Sone Rd Brick Frags

ctay/Silt FiI1; Sone Rd Brick
Frags

wet, sane as above

V Wet Silt′  V
Fairly Clean′

silt′  V Wet′  v
Rock Frags.

Silt′  V Wet, V
Rock Frags.

Sllt′  V Wet′  V
RoCk Frags.

Dk Gr to Cr,
Continuous

Dk Brn to B■ k, Soltle

Dk Brn to Blk′  Some

Dk Brn to Blktsone

⌒



TRIECEL
Borehole
Surface

Number:
G ASSOCIATES′ INC.

4
Drilling Meth:Auoer

:ilil:百
iき

}:die器
Lo9ged By:  」cB
County: Delaware
Township or Munic. ___
Chester
state:   Pennsvlvan■ a
After Dri■ ling

Elev。 (Ft/MSL):
⌒

⌒

Borehole Dian. j_ in., Fron
in. , Frorn

0 ユ０

０

Ｔ

Ｔ

Tota■  Depth:
Depth to SWL:

12

一

     (ft)

Date swL Ueasured:

DESCRIPTION OF STRATUM
OTHER TESTS
(SPT'S)

Dry Rubble and Sand/Silt llatrix,
Dk Brn
iDid not attenpt drive sanple fron
o Co 4 feet because of suspected
pressurized water I ine. *

FilI; sand,/Silt Mix, BIk Co Brn,
Nun SnaII Rock Frags. i no petro-
Ieun odor noted.

Fll■ , Small Rock Frags′  Blk, V
Wet, Abundt Wood: Appears clean.

vfood recovered--Soil below not
recovered i Appears clean.

very Iittle soil recovered i
Much rrood recoveredi could noC
distinguish in-place soil fron
cave naterial; lrvoid € Bot.

4′ 4,4′ 3
100t REC

5,3,2′ 2
■01 REC

62′ 6′ 4,3
(W。。d)

4,44′ ―′―

⌒
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TRIEGEL こ
Borehole

ASSOCIATES′  INC.
Nunber: 5

Surface EIev. (FtlMsL) :

Borehole Dian. 8 in.,
in. ,

Total
Depth
Date

Depth : ■4

to SWL:  6    (ft)
SWL Measured:  10/3/89  ,

Drilling Meth:Auoer
Date Drilled: lo/3/89
Drilled By: Test Well
Logged By: 」cB
County: Delaware
Township or Munic. ___
Chester
State:  Pennsvlvania
After Drilling

Fron O

Fron _
To 14
To

DESCRIPTION OF STRATUM

Flll,Grave■ w/ Dk Brn Sllt Matrix

Fill:Grave■/sand/Sllt MiX,Some
Rd Brick Frags.

Rubble (Rock and Brick)o 5-6;:
Sl19ht Petro■ eum odor: Dril■ ed to
6'′  through rubble.

Same fi■ ■ as above on top.
Silt′  Gr′  th lamin e bottoln 2':.

Silt′ V Dk Gr w/ Abundt wood
oyster Shell Frags。
Sllt, Gr e bOttom 2':.

Wood 8 0yster She■■ Frags w/
Silt Matrix′  Appears Clean.

Attenpted to recover a sanple the
second tine. Recovered silt, v
DR Gr v/ uood and oyster shell
Frags. Appears clean.

no blow counts
recorded●
50tREC

7,■ 0,■ 7,20
501REC

60/3'1
1001REC

8′ 2′ 2′ 3

501REC

2′ 5′ 5′ 3
701REC

2′ 3,2■ ,■ 7
701REC

10,10,10,11
0tREC

⌒



⌒

⌒

TRIECEL こ
Borehole

Total
Depth
Date

ASSOCTATES, INC.
Nunber: 6

surface Elev。 (Ft/MSL)

Borehole Diam. 8 in. , Frorn
in. , Frorn

Depth: ■6

to SWL:  6    (ft)
SWL Measured: lo/3/89   ′

Drilling Meth:Auqer

31111:Iiき):die器
Lo9ged By:  」cB
county: DelaWare
Township or Munic. ___

0 To  16
To

State:
A fter

Pennsvlvania
Drilling

Fl■ 1,Sand/Grave1/Silt MiX, Dry.
Appears clean。

Fl■ 1,Grave1/silt/Clay MiX′ Damp.
Appears Clean.

Fi■■,Grave■/Sand MiX・
Visual Petroleun contamination.

FilI rcravel and silt l.latrix.
VisuaI Petroleun Contanination.

FilI;Gravel and SiIt Matrix.
Visual Petroleurn contaEination.

Fill ; Nurn Rock Frags. l,/ f'tatrix of
SiIt, v Dk cr.
Visual Petroleun Contanination.

FiII;Nun Rock Frags. / Matrix of
silt, v Dk cr.
Appears Clean.

Gravel t Appears clean.
No SE|r sanple collected.
Tried to drill and collect
sanple frorn auger flights without
success .

DESCRIPTION OF STRATUM

>■ 000

>■ 000

>■ 000

>■ 000

>1000

■′6′ 8′ 7
501REC

6,8,4,6
301REC

2′ 3′ 2′ 2

30tREC

2,2,2,1
5tREC

2,1′ 3′ 5
401REC

■′3,■ ,■
901REC

■′0′ 0,0
90tREC

8,■■,7′ 4
■lREC

⌒
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PROjECT:   SCOTT PAPER COヽ lPANY  0603

SITE LOCAT10N: Chester,Pe回 口syivan18

⌒    WELL′ BORING NUMBER:

BACKGROUND:   4   ppm
TEMPERATURE:  75   °F

PACE 1 0F 4

DATE: 10′ 3′89                                           ELUT10N
CC STANDARD    TIME   COLUMN

cOMPLETED BY: JD
中   PCE             2:52        T-12

⌒

OvA READINGS (ppm)

SAMPLE
NUMBER

DEPTH
INTERVAL LITHOLOGY

BREATHNG
ZONE BOREHOLE

HEADSPACE
SAMPLE

COMMENTS ON
CC ANALYSIS

B-lA 0-2 600 :06 120 ppm

B-lB 2-4 220 12 22ppm

B-lC 4-6 l∞ :12
つ

¨ PPIIl

B-lD 6-7 610 :12 225 ppm

B-lE 8-10 >1000 :12 530 ppo

B-2A 0-2 >1000 :08     300 ppm

B-2B 2-4 >1鰤 :06     520 ppm

B-2C 4-6 100 :08 10 ppm

B-2D 6-8 480 :08 100 ppm

B-2E 8-10 >10CD :06 5,lO ppm

B-2F 10-12 >1000 :08 300 ppm

TRIECEL`L ASSOCIATES

⌒
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PROJECT:   SCOTT PAPER COMPANY  0603

SITE LOCATION: Chester,Pemsylvaala

WELL7BORING NUMBER:

DATE: 10/3′89

COMPLETED BY: JD

PACE 2 oF 4

BACKGROUND:   4   ppm
TEMPERATURE:  75   °F

ELUT10N
CC STANDARD     TIME    COLUMN

●   PCE 2:52      T-12

⌒

OVA READINCS(ppm)
SAMPLE
NUMBER

DEPTH
INTERVAL LITHOLOGY

BREATHING
ZONE 30REHOLE

HEADSPACE
SAMPLE

COMMEMSON
CC ANALYSIS

B-2G 12-14 >l圃 :06 610 ppm

B-2H 14-16 >1000 :O6 680 ppm

B-3A 0-2 30

(Dial)

:08 zppm

B-38 2-4 80 :08     22 ppm

B-3C 4-6 360 :08 80 ppm

B-3D 6-8 420 :08 140 ppm

B-3E 8-10 >lm :0t 200 ppm

B-3F 10-12 >1000 :08   360 ppm

B-3G 12-14 >1000 :08     220 ppm

B-3H 14-16 940 :06 240 ppm

TRIEGEL&ASSOCIATES

⌒



PROJECT:   SCOTT PAPER COヽ lPANY  0603

SITE LOCATION:  Chester,Penllsyivanla

⌒     WELL/BORING NUMBER:

⌒

PAGE 3 0F 4

BACKGROUND:   4   ppm
TEMPERATURE:  75   °F

DATE: 10/3/89                                           ELUTION
GC STANDARD     TIME    COLUMN

cOMPLETED BY: JD
o   PCE            2:52        T‐ 12

OVA READINGS(ppm)

SAN4PLE
NUMBER

DEPTH
INTERVAL LITHOLOGY

BREATHNG
ZONE BORIHOLE

HEADSPACE
SAMPLE

COMMENTS ON
GC ANALYSIS

B-4A 4-6 06 Nosc

B-4B ‘
υ

:06 2 pp.

B-4C 10-12 610 :06 180 ppm

B-5A 0-2 08 None

B-5B 2-4 200 :08 15 ppm

B-5C 4-43 260 :06 60 pp-

B-5D 6-8

Jar Not

Tighdy

Sealed

6 None

B-5E 8-10 840 :06 240 ppm

B-5F 10-12 160 :06 30 ppm

B-5G 12-14 340 :06 90 ppm
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PRO'ECT:   SCOTT PAPER COMPANY

SITE LOCAT10N: Cbester,Petulsylvama

W ELL/BORINC NUMBER:

DATE: 10/3′ 89

cOMPLETED BY: JD

PAGE 4 0F

4    ppmBACKGROUND:
TEMPERATURE:

GC STANDARD

PCE

4

⌒

⌒

75    °F

ELUT10N
TIME

2:52

COLUヽ4N

T-12

:06 12 ppm

:08 70 ppm

:06     340 ppm

:06     230 ppm

:06 > 1000 ppm

:06 580 ppm

:08   >1000 ppm
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